Identification and haplotype distribution of Alicyclobacillus spp. from different juices and beverages.
Alicyclobacillus spp. is an important thermoacidophilic, spore-forming spoilage bacterium that is a major concern for beverage and juice industries. In order to develop effective control strategies and adequately address the prevalence of contamination sources, it is necessary to characterize Alicyclobacillus' ecology in fruit, juice and beverage production and processing environments. Alicyclobacillus spp. isolates were collected from juice, beverage, ingredients, and environmental samples over a period of ten years. A total of 141 isolates were characterized as Alicyclobacillus spp. by 16S rRNA analysis and the most frequently isolated species was found to be Alicyclobacillus acidoterrestris (45%), A. acidocaldarius subsp. acidocaldarius (30%), and A. acidocaldarius (11%). The majority of thermotolerant sporeformers isolated from apple juices and concentrates was found to be A. acidoterrestris (24 out of 36 total apple isolates); while A. acidoterrestris was most frequently associated with citrus, citrus concentrates, and their associated environments, isolated by University of Florida (UF) (15 out of total 28 UF citrus isolates). However, A. acidocaldarius and subsp. acidocaldarius were frequently isolated by Cornell University (CU) (29 out of 35 CU citrus isolates), from citrus juices made from concentrate. Four major haplotypes of Alicyclobacillus spp. were identified based on the 16S rRNA gene sequencing from the 141 isolates tested. The Allelic Types (ATs) matched the phylogenetic analysis grouping of the different Alicyclobacillus spp. based on the isolation source. Our results suggest a predisposition for certain ATs of Alicyclobacillus spp. depending on juice or ingredient isolation source.